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BACKGROUND AND SUMMARY OF THE , .] 
INVENTION ; 

This invention re'ates to solid compositions wherein a -) 
functional group is entrapped in the lattice of a cross- *•. 
linked hydrophobic polymer during in situ polymeria- J 
lion of the monomers forming the polymer lattice. More 2 J 
particularly, the invention relates to comb-like poly- jj 
mers which have entrapped various chemicals and pro- ^ 
vide for their sustained release. % 

The art is replete with attempts to render functional ^ v 
materials amenable to release on demand through en- * J 
capsulation. Encapsulation confines materials in dis- J 
crete units or capsules as the result of coating particles 

of the material with an encapsulant. The coating wall or ! 
encapsulating material used in encapsulation includes . * 
natural or synthetic polymers which permit release of " 5 
the functional material by fracture, degradation or dif- 
fusion. ^ 
Handbook of U.S. Colorants for Food Drugs and Cos- j 
metics. by Daniel M. Mannion. A. Wile. Interscience 3 

Publication. Second Edition, 1984, which is herewith ; 
incorporated by reference, discloses food flavorants and 
pigments which could be utilized in the present inven- 
tion. 

In Pesticides: Preparation and Mode of Action by R. ■* 
Cremlyn. John Wiley and Sons Publication. 1978. and I 
Pesticides Guide: Registration, Classification and Applica- 
tions by J. Keller and Associates, Inc., Neenah Wiscon- ] 
sin. Section 167.3. 1984 which are herein incorporated 
by reference, disclose the various pesticides, and insect 4 
attractants which may be utilized in connection with 
the invention. 

It is an object of the present invention to provide a 1 
novel form of entrapment of the functional material 
which does not encapsulate the functional material. 5 

This invention provides a unique combination of 
polymers and functional materials, which results in 
compositions wherein the functional materials rather 
than being encapsulated by coating materials are dis- s 
pensed throughout and entrapped within a polymer 
lattice. These compositions are useful for incorporating 
a variety of functional materials into a variety of prod- 
ucts such as cosmetic and non-cosmetic products. Fur- 
thermore, the amount of functional materials which can b 
be entrapped in the lattice are much higher than hereto- 
fore achievable by encapsulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will 0 
become more apparent from the following detailed 
description of the invention taken in conjunction with 
the formal drawings, wherein: 
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FIGS. 1A-1D are photomicrographs at increasing 
powers of magnification of an emollient ester entrapped 
in a polymer lattice. 

FIGS. 2A-2D show the visual effect at various de- 
grees of magnification of a lattice -entrapped functional 
material product when it is applied in a thin layer. 

FIGS. 3A-3D are photomicrographs of lattice- 
entrapped functional material products wherein the 
functional material is a fragrance which is homoge- 
neously miscible with the polymer. 

FIGS. 4A-4C are photomicrographs of a lattice- 
entrapped emollient; a lattice wherein the emollient has 
been extracted, and a polymer which is formed without 
functional material in the polymer lattice. 

DESCRIPTION OF THE INVENTION 

This invention relates to a solid, lattice-entrapped 
composition which comprises from about 5% to about 
95% by weight of a cross-linked polymer lattice and 
from about 95% to about 5% by weight of a functional 
material. Unlike known methods of entrapping the func- 
tional material by encapsulating the functional material, 
the present invention entraps the functional material 
directly within the hydrophobic polymer lattice during 
in situ polymerization of the monomers. 

It has now been discovered that a wide variety of 
materials which are either liquids or solids can be con- 
verted to free-flowing powders or beads by entrapment 
of the materials in a polymeric lattice. The entrapped 
materials are not themselves encapsulated in any way, 
i.e. enclosed by capsules, coatings or sacs; rather, they 
are dispersed throughout and entrapped within the pol- 
ymeric lattice. Such lattice-entrapped products have 

5 properties that are superior to the encapsulated prod- 
ucts of the prior an. The polymeric lattice functions to 
hold and protect the entrapped material without encap- 
sulating it, probably through sorption or swelling, and 
the lattice is capable of making the material available by 

q a variety of mechanisms including pressure, diffusion 
and extraction. Significantly, when the lattice- 
entrapped materials of this invention are incorporated 
into cosmetic, non-cosmetic and toiletry products the 
polymeric lattice itself contributes beneficial effects to 

5 the overall product structure. 

According to the structure and chemical properties 
of the system heterogeneous or homogeneous entrap- 
ment can be achieved. If the entrapped chemical is a 
thermodynamically good solvent (swelling agent) for 

0 the system, a homogeneous (gel) entrapment will result. 
In the opposite case of a thermodynamically bad sol- 
vent, separation of phases during the polymerization 
will occur and a heterogeneous (macromolecular) en- 
trapment will result. 

5 Homogeneous or heterogeneous entrapment is natu- 
rally also dependent on the structure and amount of the 
crosslinker, where higher crosslinking density results in 
a heterogeneous product. 
While this invention also shows the in situ lattice 

0 entrapment of emollient-moisturizers within the poly- 
meric lattice, those skilled in the art will recognize that 
a wide variety of other functional materials can be en- 
trapped within the polymeric lattice either alone or in 
combination with the emollients or moisturizers. The 

5 invention contemplates that a wide variety of water 
insoluble organic liquids and solids may be incorporated 
within the lattice. In fact, any functional material which 
will not chemically react with the polymer system com- 
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prising the polymeric lattice can be entrapped within 
the polymeric lattice. 

The solid lattice-entrapped, i.e.. nonencapsulated. 
compositions of this invention are prepared by combin- 
ing in one step a functional crosslinking monomer, a 
mono functional monomer and the functional material to 
be entrapped within the lattice under such conditions as 
to thereafter initiate polymerization. As used herein, the 
term "functional crosslinking monomer'* is meant to 
include di- or polyfunctional monomers having two or 1 
more polymerizable double bonds, while the term 
"mono functional monomer" is meant to include a poly- 
merizable monomer having one double bond. Func- 
tional crosslinking monomers useful in the invention 
may be a polyunsaturated monomer selected from the 1 
group consisting of a mono- or di-ester of an alcohol 
and an alpha-beta unsaturated carboxylic acid; polyun- 
saturated polyvinyl ether of a polyhydroxy alcohol; 
mono- or poly unsaturated amides and cycloaliphatic 
esters of alpha-beta unsaturated carboxylic acids. Exam- 2 
pies of such functional cross-linking monomers include 
polyethylene glycols having a molecular weight up to 
about 3000 dimethacrylate. methylene glycol dimethac- 
rylate, tetraethylene glycol dimethacrylate and trimeth- 
ylol propane ethoxylated triacrylate, available under 2 
the trademark CHEMLINK®176. ditrimethylol pro- 
pane dimethacrylate; propylene, dipropylene and 
higher propylene glycols having a molecular weight up 
to about 5000 including polyethylene glycol dimethac- 
rylate, 1,3 butylene glycol dimethacrylate, 1,4 butane- 3 
diol dimethacrylate, 1.6 hexanediol dimethacrylate, 
neopentyl glycol dimethacrylate, pentaerythritol di- 
methacrylate. bisphenol A dimethacrylate, di vinyl (tri- 
vinyl) benzene, divinyl (trivinyl) toluene, triallyl male- 
ate, triallyl phosphate, diallyl maleate, diallyl itaconate, 3 
and allyl methacrylate. 

The monorunctional monomer of the novel poly- 
meric system of this invention includes hydrophobic 
and hydrophilic monounsaturated monomers. The mon- 
omers include alkyl methacrylates and acrylates having 4 
straight or branched chain alkyl groups with 1 to 30 
carbon atoms, preferably 5 to 18 carbon atoms. Pre- 
ferred monorunctional monomers include lauryl meth- 
acrylate. 2-ethylhexyl methacrylate. isodecylmethacry- 
late. stearyl methacrylate, hydroxy ethyl methacryUte, a 
hydroxy propyl methacrylate, diacetone acrylamide. 
phenoxy ethyl methacrylate. tetrahydrofurfuryl meth- 
acrylate and methoxy ethyl methacrylate. 

The structure of the cross-linked polymer is charac- 
terized by layered ordering of the side chains. S 

The side chains separated by the backbone chains are 
packed in parallel layers. The backbone chains of the 
macromolecules are spaced by distances roughly equal 
to the length of the side chain. 

In addition to other factors, the structure of the link- 5 
age of the side chain to the main backbone chain may 
vary the degree of conformation freedom at the side 
chain junctions. While poly alpha olefins do not have 
conformational f reedom of the side chain segments 
around the C — C bond, polyacrylates and polyvinyl 6 
ethers have greater degree of freedom due to the C — O 
bond. The freedom of rotation of the poly methacry- 
lates is limited by the stearic hindrance of the methyl 
group in the backbone chain. 

The functional materials to be lattice-entrapped 6 
within the novel polymeric lattice of this invention are 
selected from materials which are normally either liq- 
uids or solids. Functional materials such as pigments. 
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perfumes, pheromones. synthetic insect attractants. pes- 
ticides including juvenile hormone analogs, herbicides, 
pharmaceuticals, anti -microbial agents, sunscreens, 
light stabilizers, fragrances, flavors including sweeten - 
5 ers and the like, may be entrapped within the novel 
polymeric lattice of this invention. 

The crosslinking monomer, monofunctional mono- 
mer and functional material are combined in a ratio such 
that the resultant novel lattice-entrapped composition 
0 of this invention comprises from about 5% to about 
95% by weight of a cross-linked polymer lattice and 
from about 95% to about 5% by weight of the en- 
trapped functional material. The ratio of crosslinking 
monomer to monofunctional monomer in the cross- 
5 linked polymer lattice can vary within the range of 99: 1 
to 1.-99. While not restricting the invention to any pre- 
cise composition, in a typical product of this invention, 
the crosslinking monomer, monofunctional monomer 
and functional material are combined in a ratio such that 
0 the resultant novel cross-linked polymer lattice com- 
prises from about 60 to about 80% by weight of the 
functional material entrapped therein. 

The cross-linked polymer lattice containing the en- 
trapped functional material results from the in situ poty- 
5 merization of the monomer mixture which already has 
the functional material to be entrapped therein. Gener- 
ally, this results simply from mixing the crosslinking 
monomer and the monofunctional monomer, dissolving 
the functional material in the combined monomers to 
0 form a uniform mixture, and thereafter inducing poly- 
merization. Polymerization may be induced by conven- 
tional initiators such as peroxides and the like, or by 
irradiation or redox systems. Polymerization usually 
occurs at temperatures between about 0* to 120* C. 
5 preferably about 80* C The time and temperature of 
polymerization may be varied in accordance with the 
nature of the functional material, its concentration, and 
the attributes of the desired entrapped system, but in all 
in<t*nr^< i the polymerization occurs only after the mon- 
O omers and the functional material are combined. 

The physical properties of the latuce-entrapped func- 
tional tn« r *^* lc may be influenced by several factors 
such as the precise combination of crosslinking mono- 
mer and monofunctional monomer selected, the ratio in 
5 which these two components are combined with one 
another and with the functional material Accordingly, 
the lattice-entrapped materials of this invention which 
exist in the form of discrete, free-flowing powders or 
beads may be hard and have the ability to withstand 
0 rather substantial shearing, or the powders or beads 
may be soft, in which form they disintegrate or spread 
to form a uniform layer with Tnipir 1 *! pressure. In gen- 
eral, the greater the ratio of cross-linked polymer lattice 
to the functional material, the harder the lattice- 
5 entrapped miiTrrinl The lattice-entrapped functional 
material ranges in parade size from about 0.001 milime- 
ten to about 3 millimeters. 

A simple test has been developed to predict with 
reasonable accuracy whether or not a particular combi- 
0 nation of crosslinking monomer, monofunctional mono- 
mer and functional material will polymerize to form the 
lattice-entrapped functional material of this invention. 
Acco r d in g to this test, approximately equal quantities of 
crosslinking monomer, monofunctional monomer and 
5 functional maierial arc combined in a test rube and poly- 
merized. If the resultant polymerized product is turbid 
or cloudy, a heterogeneous macro porous structure has 
formed which is a positive indication that the compo- 
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nents tested can be combined in a ratio such that subse- 
quent polymerization will result in the products of this 
invention. There are exceptions to this rule, in that 
certain combinations of materials may result in the pro- 
duction of a clear polymer. If. however, when the clear 5 
polymer is extracted from the reaction mixture it is 
determined to be cloudy or turbid, indicating a hetero- 
geneous, macro porous structure, a positive test has 
a gain occurred. After a positive test. i.e.. an initial tur- 
bid or cloudy appearance on polymerization of the test 10 
tube size sample, further tests are conducted by varying 
the ratio of monomers to functional material to deter- 
mine those ranges in which discrete particles, and not 
clumps or are obtained on polymerization. With 

the foregoing test in mind, and recognizing the need to 1 5 
obtain discrete particles and not clumped or massed 
polymers, it will be appreciated that those skilled in the 
art can select appropriate cross- linking monomer, 
mo no functional monomers and the ratio in which these ^ 
materials are to be combined to obtain the lattice- ~ 
entrapped materials of this invention. 

The novel lattice-entrapped functional materials of 
this invention are versatile products having application 
in many and varied types of products. As stated previ- ^ 
ously. liquid and solid functional products form lattice- 
entrapped products which are suitable for incorporation 
in a wide variety of healthcare products, pesticidal 
agents, insect attractants, ana-microbial agents, phar- 
maceuticals, pesticides, disinfectants, sun screens, light y- 
stabilizers, flavors, pigments and perfumes may also be 
used as functional materials in the lattice-entrapped 
materials of this invention. 

A primary advantage of formation of the novel lat- 
tice-entrapped functional materials of this invention is 3. 
the conversion of liquid or solid functional materials 
into powdery, free-flowing materials through incorpo- 
ration in a syneresis-free polymeric lattice. The lattice 
entrapment of the functional material provides the abil- 
ity to hold the functional matrrinls for controlled appli- M 
cation on demand. Other advantages of the lattice- 
entrapping the functional materials of this invention 
include the ability to convert the solid and liquid func- 
tional materials into free-flowing discrete particles 
ranging in size from One powders to rather large beads. 4; 
Still another advantage of this invention lies in the fact 
that the polymer lattice itself contributes desirable attri- 
butes (discussed hereinafter) when the functional mate- 
rials are entrapped therein. 

The lattice-entrapped functional materials of this $ 
invention are easy to handle, convenient to store, and 
are p repa red by relatively non-complex procedures. 
Lattice-entrapment of the functional materials within 
the cross-linked polymer lattice protects the functional 
materials from the environment excessive volatiliza- 5 
don, and from ultraviolet light The lattice-entrapped 
functional materials arc releasable from their entrapped 
state within the microscopic lattice by the application of 
pressure, by extraction and diffuse from the entrapped 
state due to te m per a ture and humidity changes. Also, it 6 
has been found that the desirable characteristics of the 
lattice-entrapped functional matrriaW, Le. emollients 
and moisturizers, are enhanrrd by the polymer lattice 
itself. The polymer lattice provides a continuous film- 
like appearance when applied to a surface, so that the 6 
ultimate effect of the lattice-encapsulation of this inven- 
tion is to extend the effect of the lattice-entrapped mate- 
rials. 
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A decided advantage to be obtained by entrapping 
the functional materials according to this invention 
results from being able to incorporate substantially 
greater amounts of functional material in a desired 
product than is possible through incorporation of the 
raw functional material without lattice entrappmeni. 
For example, it is known that an emollient such as 2- 
ethyl hexyl oxystearate (WICKJENOL®171) provides 
unproved moisturizing and skin softening qualities to 
toilet soap, but it is not possible to incorporate more 
than about 2-5% of such an emollient in conventional 
toilet soap formulations without seriously detracting 
from the foaming characteristics of the soap. If. how- 
ever, the emollient is first formulated in the lattice- 
entrapped microscopic polymeric lattice of this inven- 
tion, substantially higher concentrations of the emol- 
lient, up to as much as 20% by weight thereof, may be 
incorporated into the toilet soap formulation, thereby 
serving to enhance the sorting and moisturizing proper- 
ties of the soap without any deleterious effect on the 
foaming and esthetic properties of the soap. The poly- 
mer portion of the lattice also improves the mechanical 
p rop ert i es of the soap. 

Another important application for the novel lattice- 
entrapped functional miTrrinh of this invention is in the 
area of molded wax and/or oil base sticks of the type 
typically used for antiperspirants. deodorants, lipsticks, 
sun screens, topical pharmaceuticals, insect repellents, 
colognes, etc Typically, these stick-type products must 

i balance many ingredients in order to obtain the desired 
appearance and function, but the optimal solid wax-oil 
base stick seems to elude formulators because of prob- 
lems such as shrinkage, variable rate of deposition, 
taclrmrrc, and the like, which continue to plaque such 

> products. The lattice-entrapped functional materials of 
this invention offer significant advantages to such stick- 
type products since they make it possible to substan- 
tially reduce the bodying agents (such as natural vege- 
table or insect waxes) typically present in such stick 

) products. These advantages result from the fact that the 
polymeric lattice which entraps the functional material 
fflhwnrrs rigidity and strength of the stick while it per- 
mits the lattice-entrapped functional materials to pro- 
duce their desired effect as they are made available from 

S their lattice-entrapped state. 

The lattice-entrapped functional matrrials of this 
invention are free flowing powders which are easy to 
handle and convenient to store. The lattice-entrapped 
functional materials are made available or released 

) when applied either directly or as a component of a 
product. It is thought that when the entrapped func- 
tional material is applied to a surface in a cosmetic or 
toiletry product it is released as the result of rubbing 
and spreading in the form of a continuous uniform film 

S protected within a hydrophobic envelope. 

A vanning d e cuuu micr o scop e (SEM) study was 
undertaken to better understand how the functional 
materials are entrapped in the polymer lattice. An ob- 
jective of the study was to determine how miscible and 

3 immiscible functional materials differ in the jq 
which theyare incorporated into the polymer lattice. 
Additionally, the investigation showed a comparison of 
the lattice-entrapped product before and after a simu- 
lated application. 

S FIGS. 1A-1D are photomicrographs of 2-ethyl hexyl 
oxystearate/poiymer powder (POLYTRAP®l71) en- 
trapped in a polymer powder. The photomicrographs 
were taken at X 20 (FIG. 1AX X360 (FIG. IB), x940 
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(FIG. lO, and X 3000 (FIG. ID) power. The photo- 
graphs indicate that the ester is heterogeneously ad- 
sorbed on the surface of a very fine polymer micro-dis- 
persion (cluster) of less than two microns in diameter. In 
the higher power magnifications, it can be seen that - 
rather than being encapsulated by the polymer, the 
functional material is entrapped within the polymer 
lattice. 

FIGS. 2A-2D show examples of a lattice-entrapped 
functional material product when the product is applied 1 
and spread out. such as when it is applied directly to a 
surface. In this series of photographs, the material is 
again POLYTRAP®l71. FIG. 2A is an untouched 
photograph of the lattice-entrapped product. FIG. 2B 
(at XlOOO) shows the lattice-entrapped film material 1 
product after it has been lightly spread. FIG. 2C (at 
x 1000) shows the lattice-entrapped film material prod- 
uct after it has been completely spread and further 
shows that a continuous film material results. FIG. 2D 
(at X 15.000) shows a more magnified view of the same 
product material as FIG. 2C It can be seen from FIG. 
2D that the film consists of small (less than 2 microns) 
particles. 

FIGS. 3A-3D are photomicrographs of the lattice- 2 
entrapped functional material product which show the 
incorporation of a fragrance as the lattice-entrapped 
functional material. Herein, the fragrance is in the form 
of POLYTRAP Fragrance Polymer Beads. The vari- 
ous photographs are taken at increasing powers of mag- 3 
nification, x540 (FIG. 3 AX X2000 (FIG. 3B). X3000 
(FIG. 3Q, and X 10.000 (FIG. 3D). The fragrance is 
homogeneously miscible with the polymer, and is there- 
fore very evenly dispersed within the polymer lattice. 
This can be readily seen by comparing FIG. 3C taken at 3 
X 3.000 with the FIG. ID which is a picture taken at the 
same magnification, but with the immiscible functional 
material in the polymer lattice, When the fragrance is 
homogeneously miscible with the polymer, it can be 
seen that an almost featureless smooth surface is ere- 4 
ated. 

FIG. 4A shows a lattice-entrapped functional mate- 
rial product according to the present invention (POLY- 
TRAP ® 171) at a power of X 3.000. The same product 
is shown in FIG. 4B; however, the lattice-entrapped * 
emollient has been extracted therefrom. FIG. 4C is a 
product formed without a functional material (POLY- 
TRAP ®235) and consists simply of the blank polymer 
beads. FIGS. 4B and 4C are very similar. 

These various scanning electron microscopy studies 5 
of the larace-entrapptnent system of the invention show 
the effect of an entrapped species on the physical char- 
acteristics of the polymer formation. Moreover, the 
photographs indiraf^ that the functional material is 
entrapped within the polymer lattice rather than being 5 
encapsnlafrri by the polymer. When the functional ma- 
terial is miscible (eg. fragrance) in the polymer, a ho- 
mogeneous polymer lattice is formed which produces 
mechanically tough spheres or beads which can be 
milled without disturbing the integrity of the structure. 6 
When the material is a non-solvent for the polymer, a 
heterogeneous internal structure is formed. 

The cluster of beads formed by either the miscible or 
immiscible functional material is fragile and when me- 
chanical stress is applied thereto, the clusters will frac- 6 
ture and produce a continuous film of particle sizes less 
than two microns, even in the range approaching 
0.1-0.2 microns. 
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While it will be appreciated by those skilled in the an 
that there are many variations in procedure and compo- 
nents, this invention may be illustrated by the following 
examples: 

EXAMPLE 1 

7 grams of 2 ethylhexyl oxystearate (WICK- 
ENOL®171) was mixed with 1.5 grams of ethylene 
glycol dimrt harry late and 1.5 grams of lauryl methac- 

0 rylate in a glass test rube. The solution was deaeratcd 
for five (5) minutes and 0.1 ml of t-butyl pcroctoate was 
added and mixed while hearing to 80* C in an oil bath. 
After 20 minutes, the contents solidified; and the mix- 

^ ture was maintained at about 80* C. for an additional 

' hour to assure full polymerization. A semi-soft, hetero- 
geneous white opaque polymer mass resulted contain- 
ing the entrapped ester. 
The following examples demonstrate initial screening 

Q of the crosslinldng monomer, monofunctional monomer 
and functional material to determine whether or not the 
combination thereof will form the novel lattice- 
entrapped products of the invention. In each test the 
components were combined in a test tube and polymeri- 

3 zation initiated and completed. Formation of an opaque 
polymer mass in the test tube scale test indicated that 
the components could be combined in large scale poly- 
merization to form the entrapped functional materials of 
this invention. 

0 EXAMPLE 2 

Following the procedure of Example 1. the crosslink - 
ing monomers tetraethylene glycol dimethacrylate, 
trimethylol-propane trimethacrylate, trimethylol-pro- 

3 pane ethoxy triacrylate, and allyl methacrylate were 
polymerized in the presence of 70% by weight 2 -ethyl- 
hexyl oxystearate and 15% by weight lauryl methacry- 
late. In each case a semi-soft white opaque polymer 
mass resulted, indicating suitability for formation of the 

0 lattice-entrapped product of this invention. Such a poly- 
mer lattice is suitable for entrapment of pharmaceutical 
preparations for external use, for example, wheat germ 
glycerides for dermato logical therapy or a sunscreen 
preparation with p-aminobenzoic acid or its derivatives. 

EXAMPLE 3 

Following the procedure of Example 1. test tube 
polymerization was completed varying the types of 
monomer constituents and their ratios, and the quantity 
and type of functional material to be entrapped- In each 
instance, t-butyl pcroctoate was used to initiate poly- 
merization at a constant level of 3% by weight, based 
on the weight of the combined content of monomers 
and functional mnrrrinl The components, quantity and 
test tube results are set forth in Table I. The following 
abbreviations are used in Table I: 



TEG DM 


Tcutciliytmc glycol <j>mcf harry tite 


TMPTM 


TniDExhyt propsac truDcthacrytAie 


EGOM 


Ethylene glycol dimethacryUtc 


TPETM 


Tnmetfaytol propane cthoxyUie tnmetbacryUce 


LMA 


Lnfyt fnab*cry/Ltie 


IMA 


IptVcyi encthscryisxe 


HMA 


Hydroayethyl mcthacryUie 


DAA 




PMA 


^wwniywhyl t&etftSCfytltt 


MEMA 


Metboxy ethyl methacryUxe 



In the aforementioned tests it is possible to use as the 
functional material any of the wide variety of water 
insoluble liquids or solid insecticides, pesticides, sun- 
screens, light stabilizers, pigments, food flavorants. 
pheromones. synthetic attractants. pharmaceuticals. 5 
and the like, either alone or in a suitable non-aqueous 
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solvent, for example, ethanot mineral spirits, propylene 
glycol, and the like. 

Suitable synthetic attractants for pest control prod- 
ucts includes l.l-dimethyM(and 5><hloro-2-methlcy- 
ciohexanc-l-carboxylate (irimedlure). medlure. si g lure, 
butyl sorbate. cue-lure, methyl eugenol. and the like. 
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Test 


Linking 
Monomer 


Weight 


Fixation it 


Weight 


Material 


Weight Appearance 


No. 


% 


Monomer 


% 


Entrapped 




in t est Tube 


1 


TEGDM 


67 3 


LMa 


22J 


2 Etfaylhexyl 


10 


Hard-powdery. 
















white opaque 
















polymer mass 


2 


TMPTM 




IMA 


45 




10 


Semi-hard. 
















ofT-white 












/WAJCFNOL rtfi SOI) 




opaque 


3 


TMPTM 


12 


IMA 


3 


Afsdudyl pro- 


15 


Semi-soft. 
















off-white 
















opaque 


* 


EGDM 




SMA 


6.3 




75 


SenMoft. 
white opaque 












Jn/A^Mnr (Ki 1381 






3 


EGDM 


30 


HMA 


10.3 


tsopropyt 


60 


Sou-soft. 












MyHWltf 




whur opaque 


















6 


EGDM 


30 


LMA 


10 


Ethanol 


60 


Hard-powdery. 
















white opaque 


7 


TEGDM 


67J 


SMA 


22.3 


Stearyl alcohol 


10 


wfatte oymtf 


S 


TEGDM 


13 


SMA 


5 


Siearyl 
alcohol 




Hard-powdery 
white opaque 


9 


EGDM 


67.5 


DAA 


22-3 


Propylene 


10 


Vm Karri rrfT. 

very oara* on* 
















white opaque 
ScmMoft oflT- 


to 


EGDM 


13 


DAA 


5 




so 
















white Opaqne 


11 


EGDM 


60 


LMA 


30 


Propionic 


(0 


Very hard. 












aad 




white opaque 


12 


EGDM 


13 


LMA 


5 


Propionic 


so 


Sexnt-hard. 












acid 




white opaque 


13 


TEGDM 


43 


SMA 


43 


Stearic 


to 


Very hard, white 












add 






14 


TEGDM 


10 


SMA 


10 


Stearic 


so 


Semi-hard white 












add 




opaque 


13 


EGDM 


67.3 


SMA 


2X5 


Polyoxy propyl- 


10 


Very hard, white 












ene (30 moles) 




opaqoe 


16 


EGDM 


13 


SMA 


3 


cccyt alcohol 


so 


Sesn-soft. white 












(WICKENOL <g) 707) 




opaque 


17 


EGDM 


60 


DAA 


30 


Polyoxy prooyicne 


10 


Very hard. 












(30 moles lanolin) 




white opaque 


18 


EGDM 


13 


DAA 


5 


(WICKENOL® 727) 


so 


Scmvtoft. 
















yeUowuh. 




TEGDM 


67.3 


LMA 


22.3 




10 


opaque 

Hard and dear 


20 


TEGDM 


13 


LMA 


7 




so 


white opaqoe 


21 


TPETM 


34 


PMA 


36 


Mineral oil 


10 


Hard-powdery, 
white opaque 


22 


TPETM 


13 


PMA 


15 


Mineral oil 


70 


SenMoft 
white opaqoe 


23 


TMPTM 


45 


MEMA 


45 


Pcxiolcmn jelly 


10 


Sem^aoft. 
















white opaqoe 


24 


TMPTM 


13 


MEMA 


3 


PetroletUB jelly 


so 


ScffiHSort. 
















white opaque 


23 


EGDM 


43 


LMA 


43 


Mineral 


10 


Haid powdery, white 


26 


EGDM 


18.8 


LMA 


6-2 


Mineral 


75 


opaqoe 

Sam-hard, white 


27 


TEGDM 


12.3 


LMA 


12J 




75 


opaque 

Setm-aoft. yellow 


28 


EGDM 


60 


SMA 


30 


Poly-Hexa- 


10 


opaque 

Very hard, white 
opaque 


29 


EGDM 


15 


SMA 


3 


(Do^<§Q2-l096> 


80 


Hard, powdery, white 


30 


EGDM 


60 


LMA 


30 


Poiy 


10 


rUrtLpowoery. white 
















opaque 












(cydic) 






31 


EGDM 


22-3 


LMA 


7.5 


(Dow ® 344 ft 343) 


70 


Hard, powdery, white 


32 


EGDM 


43 


DAA 


4$ 


Poly 


10 


opaque 

Very hard, white opaqt 



TABLE I -continued 



Tot 
No. 


Cross- 
Linking 


Waghi 


Mooo 
Funuooal 


W«ghl 


Muenal 
Entrapped 


Weight 


Appevracc 
in Tot Tube 


33 


EG DM 


(0 


DAA 


10 


Dimethyl (Lin- 
ear) Sitoxue 
(Dow fi) 200) 


SO 


Semi-hard. whi:e ootquc 



The following examples demonstrate formation of 
the lattice-entrapped materials of this invention. 

EXAMPLE 4 l5 

1.20 grams of polyvinyl pyrrolidone having a K value 
of about 80 to 100 and available from Dan River. Inc.. 
was dissolved in 1500 ml of water in a 2000 ml three 
necked resin flask equipped with a stirrer, thermometer 
and nitrogen purge. A solution of 335 grams of 2 ethyl- 20 
hexyl oxystearate (WICKENOL®l71). 132 grams 
ethylene glycol dimethacrytate, 33 grams 2-ethylhexyl 
mcthacrylate and 5 ml t -butyl peroctoate was bubbled 
with nitrogen for 5 minutes. The resultant monomer 
mix was slowly added to the stirred aqueous solution of 25 
polyvinyl pyrrolidone at 22* C under nitrogen. The 
temperature was raised to 80" C with constant agitation 
and held until polymerization started in approximately 
IS minutes, and maintained at 80* C for an additional 2 
hours to complete the reaction. Semi-soft, white opaque 30 
beads were collected by filtering off the supernantant 
liquid and dried to remove any excess water. The beads 
weighed 450 g for a yield of 90%. and were 0O5 to 0.5 
mm in diameter. Other protective colloids such as 
starch, polyvinyl alcohol, carboxymcthyl cellulose. 35 
methyl cellulose, or inorganic systems such as divalent 
alkali metal hydroxides, for example Mg(OH>2, may be 
used in place of the polyvinyl pyrrolidone suspending 
medium. The composition is especially useful for incor- 
poration of a pharmaceutical ingredient in combination 40 
with the ethylhexyl oxystearatc for topical administra- 
tion. 

EXAMPLE 5 

The procedure of Example 4 was repeated except 45 
that in each case 337.5 g arachidyl propionate fW AX- 
EN OL® 801). or 337.5 g mineral oil. or 350 g cyclic 
polydimethyl siloxane (DOW®345). or 350 g petro- 
leum distillate (150* to 160* C boiling point), or 325 g 
petroleum jelly, or 350 g isopropyl isostearate (WICK- 50 
ENOL®l31). or 375 g. Di(2 ethylhexyl) adipate 
(WICKENOL®l58). were substituted for 2-ethyl- 
hexyl oxystearatc In each case, semi-soft white opaque 
beads were collected in good yield. These beads may be 
incorporated into topically applied pharmaceutical 55 
products and sunscreens where they demonstrate their 
desired effect by making the lattice-entrapped emolli- 
ent-moisturizer available for application to the skin. The 
particle size of the resultant bead in each case was be- 
tween 0.25 to 0.5 mm in diameter. The precise particle 6C 
size varied somewhat due to the degree and rate of 
agitation during polymerization and the rates of the 
components to the water in which the polymerization 
system was suspended. 

In c om b in ation with or in lieu of any one of the rune- 63 
dona! materials mentioned in this example may be used 
as a suitable pharmaceutical agent for topical use or a 
sunscreening agent. 




The following examples demonstrate compositions in 
which the lattice-entrapped functional materials of this 
invention have been incorporated. 

EXAMPLE 6 



Translucent Pressed Powoer 



Tale 


77.64 




14.00 


75% Aracmdyl- 




propionate en- 




trapped bod of 




Example 5 


5 00 


MagpMsium carbonate 


2.00 


Colorants 


0.31 


Methyl paiaten 


0.10 


Propyl panoen 


0.10 


German MS 


0.10 


Fragrance 


0.75 




100.00 



The components were combined in accordance with 
conventional formulation techniques. The lattice- 
entrapped emollients (Example 5 product) provided a 
pressed powder with desired emollient properties and 
application of the product to the body made the emol- 
lient available by rubbing. The pressed powder was 
remarkably resistant to breakage crumbling and glaz- 
ing. 

EXAMPLE 7 



Milled Todet Soap 



Toilet soap base of tallow 


89.00 






2-cthylhexyl oxystcarate 




entrapped bead of Example 4 


IO00 




1.00 




100.00 



'Droca Soap Carpora uja . 134 Mot^u Amm. Brookiym. New York 



The components were combined in accordance with 
conventional formulation techniques. The lattice- 
entrapped emollient (Example 4) provided the soap 
with the desired emollient p r opert i es. In addition, the 
physical attributes of the soap were enhanced, render- 
ing it more resistant to cracking in use and less brittle. 
The soap had excellent lathering properties. 

EXAMPLE 8 



Body Powder 



Talc 


&4.3 




0.5 


2-etirylbexyt oay- 




stcame entrapped 
bead of Example 4 


10.0 


Sylotd #74 


5.0 




100.00 
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The components were combined in accordance with 
conventional formulation t e chn iqnn The lattice- 
entrapped emollient (Example *) provided the body 
powder with the desired emollient properties. In addi- 
tion, the physical properties of the body powder were 
enhanced by providing increased adhesion to the body. 
The talc prior to entrapment may be combined with 
undecyiemic acid to provide anti-fungal utility. 

EXAMPLE 9 



Antmenpmm Suck 


Phase A 




Scearyl Alcohol 


23.0 


Synthetic Beeswax FUk*s* 


10.0 


WAXENOL ® 821 




Mvrmyl Mynnasr' 


17.3 


WAXENOL ® 810 




Propylene Glycol Stance 


12.3 


Phase B 




Aluminum chJori>ydrate J 


23.0 


WICKENOL® CPS 323 




Phase C 




2-Elhythexyl cuyitcaxwe en- 


3.0 


trapped bead of Example * 


Di-ocryl adipate entrapped 




bead of Exampte 5 


5 00 




loaoo 



*Wckfi» fWa lac Hipcm. Nr- Tort 127*4 



The antiperspirant stick formulations were prepared 
by heating the components of Phase A to 65* -70* C. 

until melted, adding the component of Phase B without 
further heating and with constant and continuous agita- 
tion followed by slow addition of the components of 
Phase C with constant agitation until a uniform mixture 
is obtained. The mixture was then cooled somewhat and 
poured into molds at temperatures of from about 50* to 
55* C The antiperspirant stick had enhanced rigidity 
and strength and the desired emollient properties with- 
out Tarkinns 
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In lieu of aluminum chlorhydraie there may be added 
a topically active pharmaceutical agent for the treat- 
ment of dennatological disorders. i.e. corticosteroids. 
fluorouraciL salicylic acid, clotrimazole, zinc glycwate. 
; and the like, or a sunscreening agent. 

EXAMPLE 10 

Following the procedure of Example 1. test tube 
polymerization was completed utilizing different phero- 
0 mones and varying types of monomer constituents and 
their ratios. The following abbreviations are used in 
Table II: 



5 



LM 


n-Lauryi raethacrylaic 


EG 


Ethylene glycol drocihacryUtc 


STM 


Stesryl mcthacryUie 


PHE 


Pheaoxyethyi meihacryistc 


CHM 


Cyctobexyl methacryUte 



0 The Pheromone sample for Podisus Maculiventris 
prepared in a polypropylene test tube, diameter 4.5 mm. 
was cut into plugs or cylinders, length 15 mm and sus- 
pended in a polycarbonate tubing. 
Air was blown around the sample a 1 liter/minute at 
3 20* C and 10-15% of relative humidity. 

The release was followed by weight loss of the sam- 
ple. Constant rate period at 1.67.10-5 g/hr. for 10 days 
was achieved. 
Similarly the following release of pheromones was 
« tested. 



TABLE II 



PHEROMONE 


CONCENTRATION IN 
POLYMER % 


POLYMER COMPOSITION 


AVERAGE RELEASE 
RATE g/HR. 


constant r> 
period leng: 


Gnadhirc* 


SO 


LM-EG 0.6/0.4 




IJ x 15-* 


50 


G nodi ore 


60 


LM-EG a 6/0.4 




1.3 x 10-* 


55 


Graxlittfc 


80 


LM-EG 0.6/0.4 




1.8 X 10-4 


70 


GmxUurc 


50 


LM-EG 0.8/0.2 




2.10-4 


60 


Gnndiurc 


50 


STM-EG 0.8/0.2 




U X 10-4 


65 


Tnasedlnre 


70 


PHE-EG 08/0.2 




2.5 x 10-* 


70 


Tft^scdlttre 


50 


CHM-EG as/tu 




1-10-4 


50 


Traoedtore 


60 


CHM- EG as/a2 




1.10-3 


60 


TniHrdlure 


70 


CHM-EG 0.8/0.2 




1.10-4 


70 


Methyl Engeaol 


50 


LM-EG 0 */t) 6 




6.10-4 


60 


Methyl Eogeaol 


50 


PHE-EG 0.4/0.6 




6.10-4 


60 


Methyl Eageaol 


so 


PHE-EG 0.8/0.2 




8.10-4 


65 


CudOT-Mihtthion 


60 


CHM-EG 0.4/0.6 




1.2 x 10-4 


60 


The leagh of ifcc ,awm cue penod wadeaMtd ouf 


MCI 

VsctMM pmt ■hot oh tail 









EXAMPLE 11 

DIAZLNON (O.O Dieihyl-0-<2-isopropyl-*- 
methyl)thiophosphate). a pesticide, was entrapped in a 
system of LM 0.2/EG0.8 moL ratio. The amount of 
Diazmon was varied from 50 to 80%. The polymeriza- 
tion was performed at 80" C under nitrogen as in Exam- 
ple 10 (Pheromones). In each instance, clear homogene- 
ous articles were obtained. 

Similar procedures were used for several pesticides 
listed in Table III- 



TABLE m 


COMPOWD 


% ENTRAPPED 


MONOMB 


LS/MOL RATIO 


PRODUCT 


SJS DipropyWO Ltbj\ 


SO 


LM0J 


EOOJ 


Oat, Hacd 


nraptioditfaaMae 
(ETHOPROPl 












SO 


LM 0.7 


EGOJ 


Gear 




SO 


LM 0.6 


TETRA0.4 


Opaqac 


m, f «l« - - ,1 Till. ■ ^ ■ 

Nji L/ictDyi m- rotuargioe 


10 


LM at 


EC0J 


Qctf. Etoiic 


(DEED 










wicviyi r*—\j myij 


so 


BM 0.1 


EG 0.2 


' niiv 




TABLE IH-continucd 






COMPOUND 


c± ENTRAPPED 


MONOMERS/MOL RATIO 


PRODUCT 


Thxjno Carta mile 


50 


LM 0.8 


EG 0.2 


Opaque. Hard 


mNACTlNl 








5-Phcnoiy-Bcnzyi-d-ci« 


50 


LM 0 .8 


EG 0.2 


Clear. Bnttle 


Trans Chryiantemate 


50 


LM 0.5 


EG 0.2 


SI. Opaque. Hara 


(SUMITHRIN) 


50 


PHE 0.8 


EG 0.2 


Opaque, Hard 




30 


CHM 0.8 


EG 0.2 


Clear. Hard 




SO 


BM 0.8 


EG 0.2 


SI. Opaque. Hard 


CLO-Dieiiiyl-0-(3.5.6 


SO 


LM 0.8 


EG 0.2 


SI. Opaque. Hard 


TnchkxD-2 Pyndyl) 


50 


LM 0.6 


EG 0 4 


Clear. Bnttle 


Phoiphomhionate 


60 


LM 0.6 


EG 0,4 


Clear. Bnttle 


(CHLORPYRIFOS) 










2J1 Dim«fayJ-3-(3 Methyl 


SO 


LM 0.8 


EG 0 2 


Clear. Bnttle 


i (4-Mechyi Ethyl- 


so 


DAA 0.8 




Gear. Hard 


Phcnoiy) J Pcntcnyl) 










OXIRANE 










i4.4Tricbioct>-2-Hydmiy 


50-70 


LM 0.9 


EG 0.1 


Clear. Hard 


Dipenyl Oudc 










(IRGASAN DP 3001 










14 Dtbromo Saiicyl 


50 


VP 0.9 


EG 0.1 


Clear. Hard 


4'Bromo«mlide (TEMaSEPT) 










(3 Benzyl- J-Foryl) 


SO 


LM0.7 


EG 0.3 


Clear. Bnttle 


Mcthyl-U-Dtmetfayl-3 










(2 Methyl Propenyi 










Cyclopropane Caboaylatc 










(SPB 1382) 










O.O — Duneibyl-S — i N — Methyl 


SO 


LM0.3 


EG 0.5 


fViJjiiin Uarrf 
wpWfUC nliu 




















fDIMETHOATF. 










GLO-Diethvl-S— tCEihvi Thio. 


SO 


LM0.5 


EG 0.5 


Clear. Hard 


Methyl} Phoxphoro Dithtomte 










(PHORATE) 










00 Draeiiryl-S— (12 


50-80 


LM 0.2-0.8 


EG 0.8-0.2 


Clear. Hard 


Dicxrfaeihoiyetbyl) Duhioaaic 


S0-S0 


PHE 0.4-0.8 


EG 0.6-0.2 


Clear. Hard 


(MALATHION) 










1.2 Dichiorovmyi Dimethyl 


so 


LM 0.8 


EG (U 


Clear. Elastic 


Phosphate (DDVF) 










l-2-AUyl-4Hydroay-3-Meihyl- 


50-70 


LM 0.8-O.5 


EG 0.2-0.5 


Clear. Soft 


2-Cydopemen-l-One Ester of 








Hard 


Trim Chryjtanxhecitisi Mooocar* 










boxyi* Add (d-TRANS- A LLETH R1N) 










Isopropyi OE-4EVI I-Metho»y- 


50-70 


LM 0.8-0.5 


EG 0.2-0.5 


Qear. Soft 


3.7. U-Trtmetby 1-2.4 Dudaad- 








Hard 


eooatc « METHO PRENE) 








Pyrcthxim 


50-B0 


LM 0.8-0.2 


EG 0-2-0.8 


Clear. Hard 


BtsTn-o- Butyl) 


50 


lm as-a2 


EG 0.2-0.8 


dear to Opaque 


Tin Oude 








Hard 


U-Ml.l Dimethyl Ethyl 


50 


LM as-0.2 


EG 0.2-0.8 


Clear. Elastic 


henoxy* Cyclohexyl 2-Prcpynyl 








to Hard 


Sulfite (OMtTE) 










2-(TnchJoromcthyt Thiol 


10-40 


LM 0.8-0.2 


EG 0.2-0 8 


Opaque 


otalmade rForpetj 









EXAMPLE 12 



62.5 g of d-trans AJIethrin, 15.51 g of Lauryl Meihac- 
rylate 49.9 g of Tetraethylene Glycol Dime thacry late 
and 1.25 g of Dibenzoyl Peroxide were suspended 
under stirring in 375 ml of deronized water containing 
0.3 g of polyvinyl Pyrrolidone D-90. The suspension 
was heated gradually to 80" C After formation of solid 
beads, the suspension was heated another 2 hours at 85* " 
C. The beads were filtered and air dried. Similar proce- 
dures using different monomers their ratio and ratios 
monomers/pesticides was used in preparation of other 
pesticides in bead form. 



EXAMPLE 13 

P-methoxy bensaldehyde. a fragrance, was entrapped 
in a system LM 0.8/EG 0.2 mot in concentrations 
10-80% using the procedure as in Example 10 (Phero- 
mones). Clear products were obtained. 

The same procedure was applied to several other 
fragrance components listed in Table IV. 

Similarly, total fragrance formulations of unknown 
composition were entrapped in concentrations 10-80%. 

Suspension polymerization rendering bead form was 
performed the same way as described in pesticides and 
pheromones. 



TABLE IV 



COMPOUND 



% ENTRAPPED MONOMERS/MOL RATIO PRODUCT 



a-Methoxytocnxaldchydc 

(AUBEPINE) 

a-Cyaao-Mctboxypheool 

Aubeptne Nitnle 

Eugcnof 

boeugenot 

Methoxy 4 Methyl 



10-80 

10-40 

10-50 
10- SO 
10- 50 



LM 0-2-0.8 

LM 0.2-0.8 

LM0.2 
LM0.2 
LM0.2 



EG 0.2-0.8 

EC 0.2-0.8 

TETRA 0 8 
TETRA 0 8 
TETRA 0.8 



Clear. Solid 

Clear. Solid 

Clear. Sobd 
Clear. Elastic 
Clear. Solid 
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TABLE IV-commued 


COM POL NO 


*"r ENTRAPPED 


MONOMERS/MOL RATIO 


PRODUCT 


Phencn-2 










Ftr Needle Oil 


!0-50 


LM 0 2 


TETRA 0 8 


Clear. Solid 


Siberian 










£:hvl Safranate 


10-50 


LM 0.2 


TETRA 0 8 


Clear. Solid 


tSafrani 










Thuja Oil 


:o-50 


LM 0 2 


TETRA 0 8 


Clear. Solid 


V cover Oii Bcmboon 


10-50 


LM0 2 


TETRA 0B 


Clear. Elastic 


Meinvl AAinrtsitate 


10-50 


LM 0.2 


TETRA 0.8 


Clear. Solid 


Dnnetttyl AnUiranilatc 


•0-50 


LM0.2 


TETRA 08 


Clear. Solid 


Indole 


10-50 


LM0.2 


TETRA 0 8 


Gear. Solid 


Gcrmnyi Acetate 


:o-ao 


LM 0.2-0 8 


EG 0 8-0 2 


Clear. Solid 


Benzyl Acetate 


20-80 


LM 0.2-0.8 


EG 0 8-0.2 


Clear. Solid 


AntfiracxRe 08 


10-50 


LM0.2 


TETRA 0 8 


Clear 


Dtbydro Mvrcenot 


10-50 


LM 0 2 


TETRA 0 8 




LinaUvl Acetate 


10-00 


LM0.2 


TETRA 0 8 


Opaque 


Phenyl Etbvt Alcohol 


10-80 


LM0 2 


TETRA 0 8 


Clear 


Metnyi Cianamate 


10-10 


LM0.2 


TETRA 0.8 


Opaque 


TcrptncDi 


;o-oO 


LM02 


TETRA as 


Opaque 


Diethyl Phtaiate 


10-70 


LM 0 2 


TETRA 08 


Clear 


Bcnryi Sabcytate 


tO-60 


LM 02 


TETRA 0.8 


Clear 


Bcnzvi Benzoate 


10-60 


LM 0 2 


EG 0.8 


Opaouc Hard 



EXAMPLE 14 
Several c hernial h used in different fields of applica- 
tions such as emollients, esters, sunscreens, sfloxanes, 

etc^ were entrapped using the procedure described in 
Example 10 (Pheromones). Details of the entrapment 
are given in Table V. H 



TABLE V 



COMPOUND 


ENTRAPPED 


MONOMERS/MOL RATIO 


PRODUCT 


Mem hoi 


60 


CHM 0.8-0.2 


EC 0.2-0.8 


Hard. Clear 




75 


STEM a? 


EG 0.3 


Clear. Soft 


Soybean Oil 


50 


STEM 0.6 


EGO* 


Clear. Soft 


d*LuBoaeoc 


50 


LM 0.8 


EG 0.2 


Clear. Htt" < ~ 




50 


LMa6 


EG 0.2 


Clear. Hard 




50 


LM 0l5 


EG 0.5 


Clear. Hard 


Methyl Nonyl fCetooe 


50 


LM 0.8 


EG 0-2 


Clear. Brittle 




50 


LM 0.5 


EG 0.5 


Opaque. Hard 


rinn«mif Aldehyde 


50 


LM 0.8 


EG 0.2 


Clear. Soft 




50 


LM 0.5 


EG 0.5 


Clear. Hard 


VtttBttB E 


55-75 


LM 0J 


EG 0.7 


Opaque. Hard to 










Sort 


Dif2-Ethyfhexyl) Adioatc 


60-40 


LM 0.3 


EG 0.7 


Opaque, Hard to Soft 


Myrtsryt Lactate 


80-85 


LM0.3 


EG 0.7 


Opaque. Soft 


2-Etbytbexyl Pahntuie 


65 


LM0.3 


EG 0.7 


Opaque. Soft 


Ocryt Salicylate 


20-60 


LM0.2 


EG 0.8 


Opaque, Soft 


Dmetflyfanwno Beruotc 


20-60 


LM0.2 


EG 0.8 


Clear. Solid 


And Pemyl Ester 










(E5CALOL 506) 










a-OupfthyuuniDO Benzoic 


20-60 


LM0L2 


EG 0.8 


Clear. Solid 


Acid 2-Ethyihexyi Ester 










2Hydroxy-4 Metboxy* 


20-60 


UMOa 


EG 0.8 


Clear. Sobd 






















Salicync Aod 


50 


HM 0.6 


TETRA 0_2 


Opaque. Hard 






LM02 






Methyl Saficytate 


60 


tBOMA a7 


EG 0.3 


Clear. Hard 


1.8.9 Amhralene Triot 


60 


LM 0-2 


EG 0.4 


Opaque. Hard 


aad Mineral 00 










2.6.10.15.19.23 


25-60 


•DEC 50 


EG 50 


dear. Soft 




23-60 


CHM 50-75 


EG 50-25 


Clear. Hard to Soft 


(SQUALANE) 


25-60 


STEM 50-40 


EG 50-20 


Opaque. Soft 




60 


STEM 40 


EG 60 


Opaque. Soft 


Straight Pofry- 








Siloxaae 












so 


STEM 0.8-0.5 


EG 0-2-0.3 


Clear. Soft 


Decamctbyt CycJo Penta 


60-70 


STEM 0.6-0.7 


EG 0.4-0-3 


Opaque. Hard to Soft 


Sflomie 










35-50 


STEM a.5-0.6 


EG 0.4-0.5 


Opaque. Soft 


Oteate 








Mineral Oil 


45-60 


STEM 0.6 


EG 0.4 


Opaque. Soft 


Pcotaiyn H 


50-70 


STEM 0.5-0.7 


r.G 0.5-0.3 


Opaque. Soft 


m bopar C 








2-Etbylhcxyl Oxystearate 


70 


STEM 0.8 


EG 0.2 


dear. Soft 


fWtcXENOL 171) 










boprapyi liastearate 


67 


STEM 0.8 


EG 0.2 


Opaque. Soft 


0V1CKENOL 13!) 








Ocryt Dodccyl Myretaxe 


00 


STEM as 


EG 0.2 


Clear. Soft 


(WICKENOL 1*2) 










boprapyi Myraute 


TO 


LM 0.95-0.05 


EG 0 05-0 95 


Clear to Opaque 




TABLE V ^continued 






COMPOUND 


*V ENTRAPPED 


MONOMERS/ 


MOL RATIO 


PRODUCT 










Soft to Hare 


Soybean Oil 


50 


STEM 0 o-O i 


EGO 4-0 : 


Gear. Elastic 


Boaootol Racemtc 




STEM 0 * 


EG 0 to 


Clear. Hard 






CHM 0 8-0 * 


EG 0 2-0 o 


Cear. Hire 


Tctraas *2 CbloroetAyil 




LM 0 1 


EGOS 


Hazy Soft 


Ethylene Diphoipftf r 










Therroun 101) 










Paraflia 




LM0 8-0 2 


EG 0.2-0 8 


Clear. Soft to Hare 



Similarly, other chemicals and combinations were 
entrapped: 

Benzophenone and 2-ethylhexyl oxystearate (1:1 nt) 
Oleylalcohol and glycerine esters 
Petroleum distillate and glycerine esters 
Petroleum distillate 
Jojoba Oil 
Citrus Oil 

What is claimed is: 

1. A solid phcromone entrapped composition com- 
prising: 

from approximately 5% to approximately 95% by 
weight of a cross-linked hydrophobic comb-like 
polymer lattice; 

from approximately 95% to about 5% by weight of a 
solid phcromone: 

said monomers of said cross-linked polymer and said 
phcromone being polymerized in situ; 

said pheromone being dispersed uniformly through- 
out and entrapped within said polymer- lattice. 

2. The composition as claimed in claim 1. wherein 
said cross-linked polymer matrix comprises: 

a functional cross-linking monomer selected from the 
group consisting of a difuncrional monomer having 
at least two polytnerizable double bonds and a 
polyfunctional monomer having at least two poly- 
tnerizable double bonds; and 

a monofunctional monomer selected from the group 
consisting of polymerizable monomers having one 
double bond. 

3. The composition as claimed in clainvi wherein 
said polyfunctional cross-linking monomer is a poly- 
unsaturated monomer selected from the group consist- 
ing of a monoester of a monovalent alcohol, a monoes- 
ter of a divalent alcohol, a monoester of a polyvalent 
alcohoL a diester of a monovalent alcohol, a diester of a 
divalent alcohol a diester of a polyvalent alcohol, a 
polyester of a monovalent alcohol, a polyester of a 
divalent alcohol, a polyester of a polyvalent alcohol. 





and alpha-beta unsaturated carboxylic acid, polyunsatu- 
rated polyvinyl ether of a polyvalent alcohol, 
monosaturaied amin>< polyunsaturated amides and cy- 
cloaliphatic esters of alpha-beta unsaturated carboxylic 
acids. 

4. The composition as claimed in claim Z wherein 
said monofunctionai monomer is selected from the 
group consisting of hydrophobic monounsaturated 
monomers and nydrophylic monounsaturated mono- 
mers. 

5. The composition as claimed in clainvi. including a 
pesticidal agent. 

6. The composition as claimed in claim ^wherein said 
pesticidal agent is a juvenile hormone analog. 

7. The composition as claimed in clain>4-w herein said 
composition comprises free-flowing powders. 

8. The composition as claimed in claim lwherein said 



composition comprises free-flowing beads. 

9. The composition as claimed in claim 1 wherein said 
composition comprises a plug. ^ 

10. The composition as claimed in claim 1 wherein 
said plug is in cylinder form. ^ 

11. The composition as claimed in claim 4 wherein 
said monomers are aikyl methacrylates and arcylates 
having straight or branch chain aikyl groups with 1 to 
30 carbon atoms. 

12. The composition as claimed in claim 11 wherein 
said monomers arc selected from the grouff consisting 
of lauryl methacrylate. 2-ethylhexyl methacrylate. 
isodecylmethacrylamide, diacetone acrylamide and 
methoxy ethyl methacrylate. 

13. The composition of claim ^ wherein said p hero- 
mo ne is cis-2-isopropylpentyl-l-methyl-cyclobutane- 
ethanol. 

14. The composition of claim 1 wherein said phero- 



mone is 1 , 1 -dimethyl-chloro-2-methyclclohexane- 1 -car- 
boxy late. 





